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REMARKS/ARGUMENTS 

Claims 1-42 are pending in this application. Claims 12, 23, 28, 32, and 39 have been 
amended without prejudice or acquiescence. Support for the amendments can be found 
throughout the specification and more specifically in paragraphs [0010], [0014], and [0020]. 
No new matter has been added. Applicants retain the right to file a divisional application to 
any cancelled or nonelected claims. Applicants' species election is made without prejudice or 
acquiescence. Upon the allowance of a generic claim, Applicants will be entitled to 
consideration of claims to additional species, provided that all claims to each additional 
species are written in dependent form or otherwise include all the limitations of an allowed 
generic claim as provided by 37 CFR 1 .146. 

Attached hereto is a marked-u P version of the changes made to the specification as 
Appendix A and changes made to the claims by the current amendment as Appendix B. A 
clean copy of all pending claims is marked as Appendix C. 

The issues outstanding in the application are as follows: 

• Affirmation of election requirement 

• Specification objection 

. Claims 12-15 and 17-41 were rejected under 35 U.S.C. § 112 as allegedly not 
being enabled by the specification. 

. Claims 1, 7-8, and 42 were rejected under 35 U.S.C. § 102 as allegedly being 
anticipated by Kircheis. 

Claims 1-4, 7-11, 28-30 and 41 were rejected under 35 U.S.C. § 103(a) as 
allegedly being unpatentable over Johnston et al (U.S. Patent No. 5,703,057) 

in view of Kircheis et ah 

. Claims 32-41 were rejected under 35 U.S.C. § 103(a) as allegedly being 
unpatentable over Johnston et al (U.S. Patent No. 5,703,057) in view of 
Kircheis et al. and Wiener et al. (U.S. Patent No. 6,348,449). 
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I. Affirmation of election requirement 

Applicants elect claims 1-42 without prejudice or acquiescence. Applicants hereby 
affirm election of the species of genes associated with an infectious disease and HIV as a 
pathogenic viral genome. 

II. Specification objection 

The specification has been amended and contains no informalities. No new matter 
has been added. 

III. Rejection under 35 U.S.C. § 112 

The Examiner has rejected claims 12-15 and 17-41 under 35 U.S.C. § 1 12 first 
paragraph as allegedly not being enabled by the specification. Applicants respectfully 

traverse. 

In order to advance prosecution of this application, Applicants have amended claims 
12, 23, 28, 32, and 39 without prejudice or acquiescence. No new matter has been added. 

Claims 12, 23, 28, 32, 39, and subsequent dependent claims 13-15, 17-22, 24-27, 29- 
31 33-38 and 4(M1 are enabled by the specification. In light of the amendments, 
Applicants respectfully request withdrawal of the 35 U.S.C. § 112 rejection of claims 12-15 

and 17-41. 

IV. Rejection under 35 U.S.C. § 102 

The Examiner has rejected claims 1, 7-8, and 42 under 35 U.S.C. § 102 as being 
allegedly anticipated by Kircheis et al. Applicants respectfully traverse. 

Patent law requires that "a rejection for anticipation under section 102 requires that 
each and every limitation of the claimed invention be disclosed in a single prior art 
reference." In re Paulsen, 30 F.3d 1475, 31 U.S.P.Q. 2d 1671 (Fed. Cir. 1994). Applicants' 
invention is not anticipated by Kircheis et al., which does not teach every limitation of cla.ms 
1 7-8 and 42. The broadest reasonable interpretation of the claims must also be consistent 
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with the interpretation that those skilled in the art would reach. In re Cortright, 165 F.3d 
1353, 1359, 49 USPQ2d 1464, 1468 (Fed. Cir. 1999). 

The term "aggregate protein" as described in the specification on page 8, paragraph 
[0044] , requires that an aggregate protein is "combined to form a large amorphous particle." 
A conjugate is nonidentical to an aggregate. Applicants refer the Examiner to the definition 
of a conjugated protein, paraphrased from theWjraw-Hill Dictionary of Scientific and 
Technical Terms, p. 439 New York, Fifth Edition, which states that a conjugated protein is 
defined as a protein combined with a nonprotein group. Thus, a conjugated protein is 
different and nonidentical to a protein aggregate. 

Applicants teach a protein aggregate conjugated to a polycationic polymer in 
paragraph [0079] on page 14. Furthermore, in paragraph [0117] on pages 23-24, Applicants 
describe separate conjugation and aggregation protocols, indicating that these processes are 
nonidentical to Kircheis et al. The conjugations performed by Kircheis et al., as on pages 
416-417 would not yield protein aggregates, as suggested by the Examiner. The periodate 
and cyanoborohydride conjugation method used by Kircheis et al. first oxidizes transfernn 
through the reaction with periodate, and then, through the reaction with cyanoborohydnde 
conjugates the amine groups of PEI to the transferrin protein. The resulting conjugate is a 
single transferrin conjugated to PEI. In the case of Kircheis et al, transferrin does not 
conjugate to itself to form a protein aggregate through the cyanoborohydride conjugation. 
Thus, as a conjugate by definition may not contain multiple proteins of the same composition, 
no aggregate is formed in Kircheis et al, and Applicants' invention is not anticipated. 
Likewise, the conjugation process used to link antiCD3 antibodies and PEI is similar to the 
cyanoborohydride conjugation, and its end product is a single antiCD3 antibody conjugated 
to PEI, not antiCD3 aggregates, and thus Applicants' invention is not anticipated. The 
Examiner merely states that this conjugation process yields protein aggregates, but this 
opinion of the Examiner, which is unsupported by scientific evidence, is insufficient to 
support ^rima facie case of anticipation. Barring any indication in the reference itself that 
the limitation of the protein aggregate is taught, the burden rests with the Examiner to prov.de 
evidence to support this statement. Applicants contend that a proper prima facie case of 
anticipation has not been made because identity is clearly lacking. 
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Therefore, since the limitation of a protein aggregate is absent in Kircheis et al, 
Kircheis et al. is precluded from anticipating the present claims. Thus, the rejection of claims 
is improper, and withdrawal of the rejection is respectfully requested. 

V. Rejection under 35 U.S.C. § 103(a) 

The Examiner has rejected claims 1-4, 7-11, 28-30 and 41 under 35 U.S.C. § 103 as 
being allegedly being obvious over Johnston et al (U.S. Patent No. 5,703,057) in view of 
Kircheis et al. Applicants respectfully traverse. 

To establish/™/™* obviousness of a claimed invention, all the claim limitations 
must be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 180 USPQ 580 
(CCPA 1974) Johnston teaches expression vectors encoding antigens prepared from 
pathogenic viruses, and the expression of such antigens in mammalian cells. Applicants 
teach expression vectors, including vectors which express antigens derived from pathogeny 
viruses for expression in mammalian cells. The Johnston reference does not teach such 
vectors bound to an aggregated protein polycationic polymer conjugate. 

The Kircheis et al. reference teaches protein conjugated to polycationic polymers 
bound to DNA. The Kircheis et al reference does not teach protein aggregates. The 
Examiner has interpreted that the conjugation process yields transferrin or antiCD3 
aggregates. However, this is not the case, for the same reasons as stated above. Additumally, 
there is no suggestion in Kircheis et al. or Johnston that protein aggregates would be 
desirable. Thus, the combination of Kircheis et al. and Johnston does not produce the 
Applicants' invention, as the protein aggregate is not taught or suggested. 

In light of the above arguments, Applicants respectfully request withdrawal of the 35 
U.S.C. § 103 rejection. 

VI. Rejection under 35 U.S.C. § 103(a) 

Claims 32-41 were rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable 
over Johnston et al (U.S. Patent No. 5,703,057) in view of Kircheis et al and Wiener et al. 
(U.S. Patent No. 6,348,449). Applicants respectfully traverse. 
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To establish prima facie obviousness of a claimed invention, all the claim limitations 
must be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 180 USPQ 580 
(CCPA 1974). Johnston teaches expression vectors encoding antigens prepared from 
pathogenic viruses, and the expression of such antigens in mammalian cells. Applicants 
teach expression vectors, including vectors which express antigens derived from pathogenic 
viruses for expression in mammalian cells. The Johnston reference does not teach such 
vectors bound to an aggregated protein polycationic polymer conjugate. The Kirche.s et al. 
reference teaches protein conjugated to polycationic polymers bound to DNA. The Krrcheis 
et al reference does not teach protein aggregates, for the reasons outlined above. The Werner 
reference teaches genetic constructs that encode a target protein and further include genes 
which enhance the immune response, such as cytokines. The Weiner reference does not 
teach protein aggregates. The combination of Johnston, Kircheis et al, and Weiner does not 
yield the Applicants' invention, as the protein aggregate is not taught. Additionally, there as 
no suggestion in any of these references that a protein aggregate is desirable as a DNA 
delivery method. Thus, absent the teaching or suggestion of all the limitations of the 
Applicants' invention, the Examiner has failed to establish zprima facie case of obvu>usness. 

Applicant believes no fee is due with this response. However, if a fee is due, please 
charge our Deposit Account No. 06-2375, under Order No. 10004014 from which the 
undersigned is authorized to draw. 

In view of the above, each of the presently pending claims in this application is 
believed to be in immediate condition for allowance. Accordingly, the Examiner is 
respectfully requested to withdraw the outstanding rejection of the claims and to pass tins 
application to issue. If any issues arise with this application, the Examiner is encouraged to 
contact the undersigned at (713)651-5407 for quick resolution of such issues. 



Dated: January 21, 2003 RespectfoMmitted, 




R v „ . r , 
MafTssa W. Aeosta 
Registration No.: 45,872 
FULBRIGHT & JAWORSKI L.L.P. 
1301 McKinney, Suite 5100 
Houston, Texas 77010-3095 
(713) 651-5151 
(713) 651-5246 (Fax) 
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Appendix A 

[0086] The following polynucleotide sequences are representative sequences 
corresponding to HIV, HSV, HCV, influenza virus or RSV genomes or fragments of the 
genomes and are within the scope of the invention and some are referenced with the 
corresponding GenBank Accession Numbers [(http://www.ncbi.nlm.nih.gov/Genbank/ 
GenbankSearch-html)]: U23 (SEQ.ID.NO:!); AF041850: SHIV-HXBc2P 3.2, complete 
(SEQ.ID.NO:3); U12055: HIV-1, isolate LW12.3, lab worker, complete genome 
(SEQ ID NO-4)- M76764: SHIV clone 1 Al 1, complete genome (SEQ.ID.NO:5); 
NC 001433: Hepatitis C virus, complete genome (SEQ.ID.NO:6); AF290978: Hepatitis C 
viru's isolate colonel complete genome (SEQ.ID.NO:7); NC 001798: Human herpesvirus 2, 
complete genome (SEQ.ID.NO:8); NC_001781: Human respiratory syncytial vmas, complete 
genome (SEQ.ID.NO: 10); AF321523: HIV-1 clone MJ4 from Botswana, complete genome 
(SEQ.ID.NO: 1 1) and K02007: HIV-1, isolate ARV-2/SF2, complete proviral genome; 
(SEQ ID NO:12). One of skill in the art is cognizant that the above sequences are 
representative sequences of several pathogenic genomes. It is well known and understood 
that standard methods of molecular biology can be used to isolate and clone a sequence of 
any pathogen of interest and to use this sequence in the present invention. 
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Appendix B 

12. (Amended) A method of producing a DNA [vaccine] composition comprising the 
step of incubating an expression vector with an aggregated protein- polycationic 
polymer conjugate to form DNA particles wherein the expression vector comprises a 
promoter polynucleotide sequence operatively linked to a polynucleotide sequence 
encoding an antigen. 

23. (Amended) A method of treating a condition in [an organism] a mammal b y 

administering to the [organism] mammal the DNA [vaccine] composition of claim 12. 
28. (Amended) A method of inducing an immune response in [an organism] a mammal 
comprising the step of administering to [an organism] the mammal an expression 
vector bound to an aggregated protein-polycationic polymer conjugate wherein the 
expression vector comprises a promoter polynucleotide sequence operatively linked to 
a polynucleotide sequence encoding an antigen. 
32. (Amended) A method of inducing an immune response in [an organism] a mammal , 
comprising the step of co-administering to [an organism] the mammal [an expression 
vector] «™ ~ r r~«inn vectors, both b ound to an aggregated protein-polycationic 
polymer conjugate wherein the first expression vector comprises a promoter 
polynucleotide sequence operatively linked to a polynucleotide sequence encoding an 
antigen and ^^H^comBrisesa cytokine expression vector . 
39. (Amended) A method of inducing an immune response in [an organism] a mammal 
comprising the step of administering to [an organism] the mammal an expression 
vector bound to an aggregated protein-polycationic polymer conjugate wherein the 
expression vector comprises a first promoter polynucleotide sequence operatively 
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linked to a first polynucleotide sequence encoding an antigen and a second 
polynucleotide sequence encoding a cytokine. 
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1. 



2. 



Appendix C 

A composition comprising an expression vector bound to an aggregated protein- 
polycationic polymer conjugate, wherein the expression vector comprises a promoter 
polynucleotide sequence operatively linked to a polynucleotide sequence encoding an 

antigen. 

The composition of claim 1 wherein the polynucleotide sequence encoding the 
antigen is a fragment of a genome or gene selected from the group of genomes or 
genes associated with a disease consisting of infectious disease, cancer, and 
autoimmune disease. 

3. The composition of claim 2 wherein the polynucleotide sequence encoding the 
antigen is a fragment of a genome or gene selected from the group of pathogenic 
genomes consisting of virus, bacterium, fungus and protozoa. 

4. The composition of claim 3 wherein the polynucleotide sequence encoding the 
antigen is a fragment of a genome selected from the group of viral genomes consisting 
of HTV, HSV, HCV, influenza and RSV. 

The composition of claim 2 wherein the polynucleotide sequence encoding the 
antigen is a fragment of a gene selected from the group of genes associated with an 
autoimmune disease consisting of rheumatoid arthritis, vasculitis, and multiple 

sclerosis. 

The composition of claim 1 wherein the aggregated protein is albumin. 
7. The composition of claim 1 wherein the polycationic polymer is selected from the 
group consisting of polyamino acids, polyimines or a combination thereof. 

12 
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8. The composition of claim 7 wherein the polyimine is polyethyleneimine. 

9. The composition of claim 1 wherein the expression vector contains a heterologous 
mammalian targeting sequence. 

10. The composition of claim 9 wherein the heterologous mammalian targeting sequence 
is ubiquitin or a signal sequence for secretion. 

H. The composition of claim 10 wherein the signal sequence for secretion is human 
growth hormone. 

12. A method of producing a DNA composition comprising the step of incubating an 
expression vector with an aggregated protein-polycationic polymer conjugate to form 
DNA particles wherein the expression vector comprises a promoter polynucleotide 
sequence operatively linked to a polynucleotide sequence encoding an antigen. 

13. The method of claim 12 wherein the polynucleotide sequence encoding the antigen is 
a fragment of a genome or gene selected from the group of genomes or genes 
associated with a disease consisting of infectious disease, cancer, and autoimmune 
disease. 

14. The method of claim 13 wherein the polynucleotide sequence encoding the antigen is 
a fragment of a genome selected from the group of pathogenic genomes consisting of 
virus, bacterium, fungus and protozoa. 

15. The method of claim 14 wherein the polynucleotide sequence encoding the antigen is 
a fragment of a genome selected from the group of viral genomes consisting of HIV, 
HSV, HCV, influenza and RSV. 
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16. The method of claim 13 wherein the polynucleotide sequence encoding the antigen is 
a fragment of a gene selected from the group of genes associated with an autoimmune 
disease consisting of rheumatoid arthritis, vasculitis, and multiple sclerosis. 

17. The method of claim 12 wherein the expression vector contains a heterologous 
mammalian targeting sequence. 

18. The method of claim 17 wherein the heterologous mammalian targeting sequence is 
ubiquitin or a signal sequence for secretion. 

19. The method of claim 18 wherein the signal sequence for secretion is human growth 
hormone. 

20. The method of claim 12 wherein the polycationic polymer is selected from the group 
consisting of polyamino acids, polyimines or a combination thereof. 

21. The method of claim 1 9 wherein the polyimine is polyethyleneimine. 

22. The method of claim 12 wherein the aggregated protein is albumin. 

23. A method of treating a condition in a mammal by administering to the mammal the 
DNA composition of claim 12. 

24. The method of claim 23 wherein the administration of the vaccine is to a mucosal 
surface. 

25. The method of claim 24 wherein the mucosal surface is selected from the group 
consisting of intranasal surface, oral surface, gastrointestinal and genitourinary tract 

surface. 

26. The method of claim 23 wherein the vaccine is administered parenteral!^ 
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27. 



The method of claim 26 wherein the administration is intraperitoneal, intravenous, 
subcutaneous, intramuscular and intradermal. 

28. A method of inducing an immune response in a mammal comprising the step of 
administering to the mammal an expression vector bound to an aggregated 
protein-polycationic polymer conjugate wherein the expression vector comprises a 
promoter polynucleotide sequence operatively linked to a polynucleotide sequence 
encoding an antigen. 

29. The method of claim 28 wherein the immune response is systemic. 

30. The method of claim 28 wherein the immune response is mucosal. 

31. The method of claim 28 wherein the immune response is both systemic and mucosal. 

32. A method of inducing an immune response in a mammal comprising the step of co- 
administering to the mammal two expression vectors, both bound to an aggregated 
protein-polycationic polymer conjugate wherein the first expression vector 
comprises a promoter polynucleotide sequence operatively linked to a polynucleotide 
sequence encoding an antigen and the second vector comprises a cytokine expression 
vector . 

The method of claim 32 wherein the cytokine expression vector contains the sequence 
for GM-CSF. 

The method of claim 32 wherein the cytokine expression vector contains the sequence 
forIL12. 

35. The method of claim 32 wherein the co-administration is to a mucosal surface. 



33. 



34. 
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36. The method of claim 35 wherein the mucosal surface is selected from the group 
consisting of intranasal surface, oral surface, gastrointestinal surface and 
genitourinary tract surface. 

37. The method of claim 32 wherein the co-administration is parenterally. 

38. The method of claim 37 wherein the administration is intramuscular and intradermal. 

39. A method of inducing an immune response in a mammal comprising the step of 
administering to the mammal an expression vector bound to an aggregated 
protein-polycationic polymer conjugate wherein the expression vector comprises a 
first promoter polynucleotide sequence operatively linked to a first polynucleotide 
sequence encoding an antigen and a second polynucleotide sequence encoding a 
cytokine. 

40. The method of claim 39, wherein the first and second polynucleotide sequences are 
under transcriptional control of the same promoter polynucleotide sequence. 

41. The method of claim 39, wherein the first and second polynucleotide sequences are 
under transcriptional control of different promoter polynucleotide sequences. 

42. A method of introducing genes into a cell comprising the steps of: forming a DNA 
particle comprising an expression vector bound to an aggregated protein-polycationic 
polymer conjugate wherein the expression vector comprises a promoter 
polynucleotide sequence operatively linked to a polynucleotide sequence encoding an 
antigen; and incubating the cells with the DNA particle under conditions wherein the 
cells take in the DNA particle. 
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conjugate radicals 439 



i a map deformation pattern resulting 
of Ihe map to a tangent or intersecting cone. 

iftU^fwi* two standard parallels [map] A 

fi* •^ Kt ^.rin which the surface of a sphere or sphe- 

W*l «* " rt h is conceived as developed on a cone 

K? * ^.tSere or spheroid along two standard par- 
spner ^ ^ form a plane; for exampl?i 

nmal projection. Also known as secant conic 
Sk pSjeWhw with ,tQ Istan-dard 'pars- 

c , rnnic ( |k-^ ,ik 'se k ' sn9n J 
■"^ , no1 a family of marine gastropod mollusks 
/nuj -rtnfflifiina the Doisonous cone 



^'ifvcoLl A specialized aerial hypha that pro- 
^ in certain ascomycetes and imperfect fungi. 

^^rt^wnidium. {ka'nid-e-asporj 

ilmoLl Unicellular, asexual reproductive spore 
*!J f ,W nully upon a conidiophore. Also known as con- 
i K3'nid*c'3m } 
!„„! The common name for plants of the order Pin- 

' >Jfr '|w.iT| The equivalent name for Pinales. 
1 j ^ e q uiva i ent nam e for Pinicae. 

^ Jorcst ' 1 kcol] An area of wooded land predomi- 
t,*«!m. 1 ka'nif-a-ras Tar-ast } 

[m«iM| C,H I0 NC 3 H 7 A colorless, oily liquid with 
- »i« and a boiling point of 166°C; soluble in alcohol, 
pl'udi; u«d as a sedative. Also known as propylpi- 
( AiVnc-an I 

j^Wobromlde [phaRm] C 8 H 18 BrN Prismatic crys- 
^**j*t 21 TC; soluble in chloroform, water, and alcohol; 
^"«iU(U!imodic drug. { 'ko-ne*an .hrdra'brO.mTd | 
In tao list;] Penetration into the oil column by res- 
tttti Ouc u> uncontrolled production. | kon-in 1 
p Vr Loniscope. { 'kan-a.skop } 
t$*don (anat] The common tendon of the trans- 
astrnul oblique muscles of the abdomen. ( k on' joint 
1 

TT ,. ,(mit| An order of fresh-water green algae in the 
rtL«f*-)ccae distinguished by the lack of flagellated 
«M fvfljugaiion being the method of sexual reproduction. 

.Hochf.m) Any of a group of enzymes which 
*-*-*rAdownofpteroylglutamicacid. { 'kihvja.gas | 
■» t-a»L| 1. Pertaining to fractures in which both 
* joint s show the same strike but opposite d i p . 2. 




- — — -„» — Ai, VTIICIC L ■£) tUiUlllCl tltllltlll \/l HIV 

_^«^Uwu n as transform. 2. See complex conjugate. 

^-Mwsepalr [chem] An acid and a base related 
the acid to generate the base by loss of a proton. 
>vid Ibis 'per ) 

[math] Two angles whose sum is 360° or 
known as explementary angles. | 'kiuvja- 

* Imath] Two arcs of a circle whose sum is 
■•t^Tt 1 'kiin-j^gat 'arks | 
WaTr _[ Math 1 Por a hyperbola whose equation 
, '^"wies has the standard form tf/a 2 ) - 

Vu^° ( nion of ^ >' axis from 10 (°- fe >- 

*?2d2 8 j fdS See con i u S ate radicals. [ 'kan-ja- 

■TjJjJ 1 ? Ielec] Any two branches of an electri- 
*» itun- 3 chan 8e in the electromotive force in 
'"^afc^T' 3 cfian 8 c m current in the other. Also 
»b5£^. Conducto rs. 1 'kiuvja-gat 'bran^haz | 
*»*bboi ECTR ^ A brid 8 e in whicn the detector 
'bS. f C ' rCuits *"* interchanged, as compared 
1^51 of * e g> v en type. ( 'kan-ja-gat 'brij | 
, | or » See conjugate branches. { 'kiuvja-gat 



conjugate convex functions [math] Two functions^) and 
giy) are conjugate convex functions if the derivative of fix) is 0 
for jc = 0 and constantly increasing for jc > 0, and the derivative 
of g(y) is the inverse of the derivative of fix). { 'kan-ja-gat 
'kan.veks 'fagk-shanz | 

conjugate curve [math] 1 . A member of one of two families 
of curves on a surface such that exactly one member of each 
family passes through each point P on the surface, and the 
directions of the tangents to these two curves at P are conjugate 
directions. 2. See Bertrand curve. (' kan-ja-gat 'karv ] 

conjugated dlene [org chem] An acyclic hydrocarbon with 
a molecular structure containing two carbon-carbon double 
bonds separated by a single bond. { 'kiuvja.gad-ad 'dl,en } 

conjugate diameters [math] 1 . For a conic section, any pair 
of straight lines either of which bisects all the chords that are 
parallel to the other. 2. For an ellipsoid or hyperboloid, any 
three lines passing through the point of symmetry of the surface 
such that the plane containing the conjugate diameters (first 
definition) of one of the lines also contains the other two lines. 
{ 'kan-ja-gat df am-ad-arz } 

conjugate diametral planes [math] A pair of diametral 
planes, each of which is parallel to the chords that define the 
other. | 'kan-ja-gat .dT-a'me-tral 'planz | 

conjugate directions [math] For a point on a surface, a pair 
of directions, one of which is the direction of a curve on the 
surface through the point, while the other is the direction of the 
characteristic of the planes tangent to the surface at points on 
the curve. ( 'kan-ja*gat di'rek-shanz | 

conjugate division [mycol] Division of dikaryotic cells in 
certain fungi in which the two haploid nuclei divide indepen- 
dently, each daughter cell receiving one product of each nuclear 
division. { 'kan-ja-gat do'vizh-on ) 

conjugated polyene [org chemI An acyclic hydrocarbon 
with a molecular structure containing alternating carbon-carbon 
double and single bonds. ( 'kiin-ja.gad-ad 'pal-e.cn | 

conjugated protein (hiooikmI A protein combined with a 
nonprotein group, other than a salt or a simple protein. { 'kiin- 
ja,gad*ad 'pro.ten | 

conjugate elements |math| 1. Two elements a and b in a 
group G for which there is an clement x in G such that ax == xb. 
2. Two elements of a determinant that arc interchanged if the 
rows and columns of the determinant arc interchanged. | 'kiin- 
ja-gat 'el-D-monts ) 

conjugate fiber See bicomponent fiber. ( 'kan-j.Tgot 'fi-bar | 
conjugate foci See conjugate points. | 'kan-ja-got 'fo.sT | 
conjugate hyperbolas [maim] Two hyperbolas having the 

same asymptotes with semiaxes interchanged. { 'kan*ja*g3t 

hrporba'taz I 

conjugate impedances [elkc] Impedances having resis- 
tance components that are equal, and reactance components that 
are equal in magnitude but opposite in sign. | 'kan-jo-gat 
im'ped-an-soz } 

conjugate joint system [ceol] Two joint sets with a sym- 
metrical pattern arranged about another structural feature or an 
inferred stress axis. | 'kiin-jo-got 'J6int 'sis-tarn } 

conjugate lines [math] 1. For a conic section, two lines each 
of which passes through the intersection of the tangents to the 
conic at its points of intersection with the other line. 2. For a 
quadric surface, two lines each of which intersects the polar line 
of the other. ( 'kan-ja-gat 'ITnz | 

conjugate momentum [mech] If (j = 1 X -) are gener- 
alized coordinates of a classical dynamical system, and L is its 
Lagrangian, the momentum conjugate to^ ispy = BUdq } . Also 
known as canonical momentum; generalized momentum. 
( 'kan*ja-gat ma'men-tam J 

conjugate particles [partic phys] A particle and its anti- 
particle. ( 'kan-ja-gat 'pard-a-kalz ) 

conjugate planes [math] For a quadric surface, two planes 
each of which contains the pole of the other. I 'kan*ja*gat 
'planz ] 

conjugate points [math] For a conic section, two points 
either of which lies on the line that passes through the points of 
contact of the two tangents drawn to the conic from the other. 
[optics] Any pair of points such that all rays from one are 
imaged on the other within the limits of validity of Gaussian 
optics. Also known as conjugate foci. I 'ka>ja*gat 'poins J 

conjugate radicals [math] Binomial surds that are of the 
typeaVfj + cVrfandaV^ - cVrf, where a, b,c,d are rational 



CONIC PROJECTION 




Conic projection based on origin 
45°N 10°E. (From American 
Oxford Atlas, Oxford University 
Press, 1951) 



